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1 

* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1. This document . has been translated by computer. So the 
5 translation may not reflect the original precisely* 

2. **** shows the word which can not be translated. 
3 ♦ la the drawings, any words are not translated. 



CLAIMS 

10 — ■ — — — ' 

[Claim ( s) ] 
[Claim 1] 

A stator equipped with a single phase stator winding, and 
the rotator equipped with the permanent magnet which 

15 counters through this stator and an opening, is supported 
to revolve free [ a revolution ] , and has NS magnetic pole 
in a hoop direction, It is the control circuit of DC brushless 
motor equipped with the field indicator which detects the 
magnetic pole location of this rotator, and the single phase 

20 full wave energization control circuit which undergo the 
output of this field indicator and said single phase stator 
winding is made to energize in the direction of alternation. 
The output of said field indicator is inputted into the 
actuation IC for 2 phase half waves. In what is constituted 

25 so that the output of this actuation IC for 2 phase half waves 
may be inputted into two upside arm P channel MOSFETs of said 
single phase full wave energization control circuit, and two 
bottom arm N-channel metal oxide Beraiconduc tor FET through 
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a 2 signal-4 signal- transformation circuit When commutat ing 
with the output of said field indicator, two upside arm P 
channel MOSFBTs of said full wave energization control 
circuit between the non-resistance welding times (reflux 
5 section) The control circuit of DC brushless motor 

characterized by being constituted so that two bottom arm 
N-channel metal oxide semiconductor FET may be energised and 
the regeneration current of a stator winding may be flowed 
back . 
10 [Claim 2] 

Said single phase full wave energization control circuit on 
an upside arm P channel MOSFET (TR1) , With P channel MOSFET 
(TR3), on a bottom arm N-channel metal oxide semiconductor 
FET (TR4) , N-channel metal oxide semiconductor FBT ( TR2 ) is 

15 prepared. Upside arm P channel mosfet (tri), to a serial, 
bottom arm N-channel metal oxide semiconductor FET (TR2) 
Moreover, upside arm p channel mosfet (tr3), In what is 
constituted so that bottom arm N-channel metal oxide 
semiconductor FET { TR4 ) may be connected to a serial and a 

20 single phase stator winding may be connected between the 
above (TRI), a node with ( TR2 ) , and the node of (TR3) and 
(TR4) , 

The control circuit of DC brushless motor according to claim 
1 characterized by constituting the upside arm (TRI and TR3 ) 
25 so that a bottom arm (TR2 and TR4) may be set to 0 N between 
OFPs when commutating with the output of said field 
indicator - 
[Claim 3] 

The control circuit of DC brushless motor according to claim 
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1 or 2 characterized by setting up the non-resistance 
welding time (reflux section) so that the threshold 
electrical potential difference of said TC for actuation for 

2 phase half waves may be raised and the resistance welding 
5 time of (TR1) of an upside arm and (TR3) may become short 

from (TR2) of a bottom arm, and ( TR4 ) • 
[Claim 4] 

The control circuit of DC brushless motor given in either 
of claims 1-3 characterized by being constituted so that 
10 said field indicator may be formed in the location which 
shifted to the hand of cut of a rotator the degree of 
predetermined angle and the location of the telophase of 
energization may move to the low-pressure area of induced 
voltage . 

15 — ■ ~~ ~ 

DETAILED DESCRIPTION 



[Detailed . Description of the Invention] 
[0001] 

20 [The technical field to which invention belongs] 

This invention relates to the control circuit of DC 
brushless motor, especially the control circuit which can 
absorb a switching surge, without using the capacitor for 
regeneration current smooth. 

25 [0002] 

[Description of the Prior Art] 

[Patent reference 1] Electric motorised equipment: 
JP, 6-36675, B 
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Since the output stage is incorporated in IC, the actuation 
IC for single phase full waves by which current marketing 
is carried out is not suitable as an object for high power, 
[0003] 

5 Drawing 7 is an example of the single phase full wave 

actuation circuit for DC brushless motors currently carried 
out from the former, and, for H, as for the actuation IC for 
single phase full waves, and 22, the hall device of a field 
indicator and 21 are [ a single phase stator winding and 23 ] 
10 the capacitors for regeneration current smooth. 
[0004] 

[Problem(s) to be Solved by the Invention] 

Since the output stage is included in the interior of CI of 
21 and the output current is restricted, it is not suitable 

15 as an object for high power in the actuation circuit for 
single phase full waves which grows into the above-mentioned 
conventional technique. Moreover, as the current 
regeneration root, between the arms of the controlling 
element for an output, a capacitor 23 is connected and 

20 smoothness of the regeneration current is carried out. 

Although an aluminium electrolytic condenser is generally 
used, since electrostatic capacity needs to use the 
electrolytic capacitor with which pressure-proofing is also 
generous enough greatly (about 47micro - 100 micro F ) , this 

25 smoothing capacitor has the comparatively large volume, and 
difficulty is in the miniaturization of a product. Moreover, 
it has the problem that the life of a circuit will be decided 
by the life of an aluminium electrolytic condenser. 
[0005] 
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[Means for Solving the Problem] 

The control circuit of DC brushless motor which grows into 
this invention The stator equipped with the single phase 
etator winding, and the rotator which was equipped with the 
5 permanent magnet which counters through this stator and an 
opening and has the magnetic pole of NS pole, and was 
supported to revolve free [ a revolution ] , In the control 
circuit of DC brushless motor equipped with the field 
indicator which detects the magnetic pole location of this 

10 rotator, and the single phase full wave energization control 
circuit which undergo the output of this field indicator and 
said single phase stator winding is made to energize in the 
direction of alternation In what inputs the output of said 
field indicator into the actuation IC for 2 phase half waves, 

15 and inputs the output of this actuation IC for 2 phase half 
waves into two upside arm p channel mosfets of a single phase 
full wave energization control circuit, and two bottom arm 
N-channel metal oxide semiconductor pet through a 2 signal-4 
signal- transformation circuit When commutating with the 

20 output of said field indicator, it is constituted so that 
two bottom arm N-channel metal oxide semiconductor FET may 
be energized using the non-resistance welding time (reflux 
section) of two upside arm P channel MOSPETs of said full 
wave energization control circuit and the regeneration 

25 current of a stator winding may be flowed back. 
[0006] 

It is effective in absorbing a surge in this reflux section, 
and this reducing substrate area, and being able to attain 
a miniaturization and reinforcement of a product by 
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6 

establishing the non-resistance welding time (reflux 
section) in an energization control circuit without, using 
the capacitor for regeneration current absorption as a 
result • 
5 [0007] 

Moreover, it is effective in carrying out an energization 
initiation stage early, making the reactive current 
decrease, and raising effectiveness as the 2nd means by 
making the hand of cut of a rotator carry out predetermined 
10 include-angle migration of the installation location of a 
field indicator. 
[0008] 
[Example] 

A drawing explains the example of thiB invention below. 
15 Drawing 1 is the connection diagram showing the outline of 
the control circuit of DC brushless motor which becomes this 
invention. H the resistance for threshold 

electrical-potential-difference setting out, and 3 and 4 
for the hall device of a field indicator, and 1 and 2 The 

20 resistance for Ct wave generation, and a capacitor, The 
actuation ic for 2 phase half waves for PURIDORAIBA and 6 
5 A 2 signal-4 signal - transformation circuit, For 7 and 9, 
as for bottom N-channel metal oxide semiconductor FBT (TR2) , 
(TR4), and 11, upside P channel MOSFBT ( tri ) , (TR3), and 8 

25 and 10 are [ the zener diode for surge absorption and 12 ] 
stator windings. 
[0009] 

in IC5 for 2 phase half wave actuation for PURIDORAIBA shown 
in drawing 1 + of a power source is connected with diode 
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» 

.7 

through resistance at Vin, and the output of hall device H 
is connected to IN- and IN+. The node of the resistance 1 
and 2 for threshold setting out is connected to Rtl f and the 
node of resistance 3 and a capacitor 4 is connected to Ct . 
5 The capacitor for lock detection is connected between CR and 
a gland, and OUT1 and OUT2 are connected to the 2 signal-4 
signal- transformation circuit 6. Synchronizing with the 
timing from which the output of hall device H changes, the 
Ct circuits 3 and 4 repeat charge and discharge, and the 
10 wave-like threshold has become ** adjusted with the value 
of resistance 1 and 2» 
[0010] 

The 2 signal-4 signal -transformation circuit 6 inputs two 
signals of the output signals 0UT1 and OUT2 of IC5 for 2 phase 

15 half wave actuation. The signal of OUT1, and two signals of 
the theoretical reversal output of this OUT1 signal, 
Moreover, two signals of the theoretical reversal output of 
the output of 0UT2 and this output of OUT2 are outputted. 
the output of OUTl of this conversion circuit 6 the gate 

20 terminal of 7 (TRl) of the controlling element of an output 
circuit the output of 0UT2 is connected to the gate 

terminal of (TR3), and the theoretical reversal output of 
OUT2 is connected to the gate terminal (TR2) for the 
theoretical reversal output of OUTl at the gate terminal of 

25 (TR4), respectively, 
[0011] 

Drawing 2 (a) is drawing showing connection of zener diode 
11 with a bottom arm { TR2 ) , and (TR4) and a stator winding 
12, [ the upside arm MOSFET of an output circuit , (TRl), (TR3), 
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and ] 

In the circuit of this invention which showed drawing 2 (b) 
to drawing 1 The output voltage HI of hall device H, the wave 
of Ct circuit with Ct, a threshold electrical potential 
5 difference, and the gate signal electrical potential 

difference of P channel MOSFETb 7 (tri) and 9 (TR3) of the 
upside arm of an output circuit In the explanatory view 
showing the relation of the gate signal electrical potential 
difference of N-channel metal oxide semiconductor PET 8 
10 (TR2) and 10 (TR4) of a bottom arm, it changes synchronizing 
with the period of the output voltage HI of hall device H. 
[0012] 

And as shown in drawing 2 <b) , when the threshold electrical 
potential difference is made higher than the minimum value 

15 of Gt wave by adjustment of the resistance 1 and 2 of drawing 
1^ , the gate signal of P channel MOSFBT (TRI) of an upside 
arm has short ON time amount, OFF time amount becomes long, 
OFF time amount becomes long and, as for the gate signal of 
(TR3) , ON time amount becomes short. With the bottom arm by 

20 the theoretical reversal signal of the signal of an upside 
arm, OFF time amount becomes [ ON time amount of the gate 
signal output signal Of N-channel metal oxide semiconductor 
FET (TR2) ] long short, the gate signal of (TR4) has long 
ON time amount, and OFF time amount becomes short. 

25 [0013] 

As shown in drawing 2 (b) , the period of the output voltage 
of hall device H and ct wave synchronize, and are generated. 
The time amount to which Ct wave electrical potential 
difference exceeded the threshold electrical potential 
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9 

difference turns into ON hour of energization, and it sets 
for the energization component of an upside arm. The gate 
signal which receives + half cycle (0UT1 signal) of the 
output voltage of hall device H (TRl) If ct wave exceeds a 
5 threshold electrical potential difference, will be set to 
0 N, and if Ct wave electrical potential difference falls, 
OFF will come- Repeatedly the gate signal which receives - 
side half cycle (OUT2 signal) of the output voltage of hall 
device H (TR3) so that the same section may serve as ON by 

10 the following + side half cycle If Ct wave exceeds a threshold 
electrical potential difference, it will be set to 0 N, and 
it repeats so that OFF may come when ct wave electrical 
potential difference falls, and the same section may serve 
as ON by the following + half cycle ♦ 

15 [0014] 

As for the gate signal with which, as for the gate signal 
which undergoes the reversal output of + half cycle (OUT1 
signal) of the output voltage of hall device H ( TR2 ) , the 
OFF section of the gate signal of the above (TRl) , on the 
20 other hand, undergoes the reversal output of - side half 
cycle (OUT2 signal) of the output voltage of hall device H 
by being set to ON in a bottom energization component (TR4) , 
the OFF section serves as [ (TR2) ] ON, 
[0015] 

25 The time amount from which (TRl) and (TR3) serve as OFF 
simultaneously here between the time of day when (TRl) of 
an upside arm serves as OFF to ON, and the time of day when 
(TR3) serves as ON to OFF occurs. The time of day when { TR2 ) 
of a bottom arm serves as ON to OFF by reflux time amount 
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(reflux oection) , and a call and this time amount in this 
time amount. The time amount from which (TR2) and (TR4) serve 
as ON simultaneously between the time of day when (TR4) 
serves as OFF to ON occurs. As shown in drawing 4 , when the 
5 current 1b flowing from ( TR1 ) to <TR4) by the resistance 
welding time, When a reflux current flows from a stator 
winding 12 to (TR4) through the internal diode of (TR4) to 
(TR2) and consumes by the stator winding 12, generating of 
the surge voltage generated in a switching circuit can be 
10 prevented. 

moreover, the time of the current flowing from (TR3) to (TR2) 
by the resistance welding time conversely -- a reflux 
current — the internal diode of (TR2) to (TR4) going -- 
a stator winding -- going ( TR2 ) generating of the surge 
15 voltage generated in a switching circuit can be prevented 
by flowing and consuming by the stator winding 12 so that 
it may return. 
[0016] 

The energization control signal and current wave form of 
20 each energization component of (TR1) of this condition, 

(TR3), (TR2), and (TR4) are Bhown in drawing 3 (a), and the 
current path of each energization component of (tri) , (TR3) , 
(TR2) , and (TR4) and a stator winding 12 is shown in drawing 
1 b. 
25 [0017] 

In drawing 3 (a) , the control state to which a reflux current 
flows for (TR2) and (TR4) to serve, as ON simultaneously 
(reflux time amount) is expressed to the time amount (reflux 
section) (TRI) and whose (TR3) are OFF simultaneously. As 
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for the current I which the wave of a stator winding 12 and 
the current la which flows to (TR4) is shown from having been 
shown in drawing 3 (b) (TR1) , the section of Tl is equivalent 
to reflux time amount, and the current of the section of Tl 
5 flows to hard flow, and flows from a power source/ to reflux 
time amount/ a current does not flow like a graphic display. 
[0018] 

Although the timing from which (TR1) and (TR3) serve as OFF 
needs to be earlier than the timing from which ( TR2 ) and (TR4) 

10 serve as ON when shown in drawing 3 (a) it sends from the 
2 signal-4 s ignal - trans format ion circuit 6 — having { TR2 ) 
-- since the signal for actuation of (TR4) ie a reversal 
signal of the driving signal of (TR1) and (TR3) and it is 
slightly overdue, the above-mentioned conditions are 

15 maintained. 
[0019] 

Since (TR1) and (TR4) are flowed to a serial and it flows 
(TR3) and (TR2) to a serial, the effective current of a stator 
winding 12 turns into effective current of the short upside 
20 energization component of the resistance welding time, and 
a reflux current within the reflux section. 
[0020} 

Setting out of reflux time amount (reflux section) adjusts 
the value of the resistance 1 and 2 which adjusts the 
25 threshold electrical potential difference shown in drawing 
1^ , goes up and down an intersection with Ct wave, and adjusts 
the time amount of Energization ON. 
[0021] 

However, when it becomes an overload with the time of 
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starting, or an external load and cannot flow back within 
the non-resistance welding time, it absorbs with the zener 
diode 11 of the proof -pressure less or equal of the 
above-mentioned energization component connected between 9 
5 (TR3) and 10 (TIM), and destruction of the above-mentioned 
energization component is prevented, 
[0022] 

The 2nd means of this invention is a means which the reactive 
current is decreased and makes effectiveness high by 

10 carrying out predetermined include-angle migration and 

establishing the fitting location of the field indicator H 
which detects the magnetic pole location of a rotator when 
preparing the reflux section in the hand of cut of a rotator* 
Drawing 5 is the explanatory view showing the relation 

15 between induced voltage (**) in the case of having arranged 
the field indicator H (hall device) currently carried out 
from the former, output voltage (**) of a hall device, and 
the non -energized section (reflux section) and a current 
wave form (Ha) . It generates to the same timing, the induced 

20 voltage of (b) , and the output voltage of hall device H of 
(b) -- changing -- Since it is energizing also when it is 
late for the time of the ele c tr i cal -pot ent ial - di f f erence 
change of a hall device with a control circuit for T hours 
(reflux time amount) , a cxirrent begins to flow and induced 

25 voltage is set to 0, the current value of the telophase of 
energization leaps up, the reactive current increases, and 
effectiveness worsens. 
[0023] 

then, the location which showed hall device H to drawing 5 
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in this invention as shown in drawing 6 the hand of cut 
of a rotator alpha include -angle migration is carried 
out and it prepares. 

The generated voltage of hall device H serves as a phase which 
5 progressed the degree of alpha angle from induced voltage 
by this, after the output voltage of hall device H occurs 
by the control circuit, energization is started T hours 
(reflux time amount) after, since the output of hall device 
H becomes 0 in the low-pressure area where induced voltage 
10 does not become 0 and the current wave form in the telophase 
of energization does not leap up, the reactive current is 
decreased and effectiveness becomes high. 

[0024] 

The include angle alpha to which the above-mentioned hall 
15 device H is moved has the optimal include angle which the 
sum total of the energization section B of a current wave 
form and the reflux section T which are shown in drawing 6 
is equivalent to one period of an energization wave, and a 
rotator moves to one half of the time amount of this reflux 
20 section T . 
[0025] 

However, it sets to DC brushless motor of this invention. 
Since it is constituted so that the resistance l and 2 which 
controls the threshold of ct wave prepared in the Puri driver 
25 circuit 5 in the control circuit shown in drawing 1 may be 
adjusted, Energization ON and OFF time amount may be 
controlled and rotational speed and the reflux section may 
be set up It is set as the lead angle location which expected 
hall device H first, a threshold electrical potential 
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14 r 

difference is adjuated in this location, rotational speed 
and the reflux section are adjusted, the location of a hall 
device is adjusted further, a threshold electrical 
potential difference is adjusted, and above locations and 
5 rotational speed, and the reflux section of the optimal hall 
device are obtained. 
[0026] 

[Effect of the Invention] 

It advances the degree of angle and they have the 
10 effectiveness which is in the hand of cut of a rotator about 
the fitting location of the field indicator (hall device) 
which detects the magnetic pole location of a rotator that 
the reactive current can decrease and effectiveness can 
raise while they can make a reflux current flow back through 
15 the controlling element and the stator winding of a bottom 
arm since the control circuits of DC brushless motor which 
grows into this invention are the above configurations, even r 
if it does not form the capacitor which absorbs a reflux 
current between the vertical arms of the controlling element 
20 of an output-control circuit* 

[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing one example of 
the control circuit of DC BURARASHI loess motor which grows 
into this invention. 
25 [Drawing 2] It is drawing (b) showing the relation between 
the connection diagram (a) of the output circuit of one 
example of the control circuit of DC BURARASHI loess motor 
which grows into this invention, and the gate signal of the 
controlling element of the output of a hall device, Ct wave, - 
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a threshold electrical potential difference, an upside arm, 
and a bottom arm. 

[Drawing 3 3 It is drawing (b) showing the energization 
signals and current wave forms of drawing (a) and the upside 
5 arm of a controlling element which show the upside arm of 
a controlling element, a bottom arm, connection of a stator 
winding, and a current path in the circuit shown in drawing 
.1 , and a bottom arm. 

[Drawing 4] It is drawing showing the current path at the 
10 time of reflux. 

[Drawing 5] It is drawing showing the induced voltage, the 
output voltage of a hall device, and the current wave form 
in the location of the conventional hall device > 
[Drawing 6j It is drawing showing the induced voltage at the 
15 time of moving the location of the hall device by the 2nd 
example of this invention/ the output voltage of a hall 
device, and a current wave form. 

[Drawing 7] It is the circuit diagram of the control circuit 
of DC brushless motor currently carried out from the former. 
20 [Description of Notations] 

1 Resistance 

2 Resistance 

3 Resistance 

4 Capacitor 

25 5 Actuation IC for 2 Phase Half Waves 

6 2 Signal-4 Signal -Trans format ion Circuit 

7 Nine P channel MOSFBT 

8 Ten N-channel metal oxide semiconductor FET 
11 Zener Diode 
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12 Single Phase Stator winding 

21 IC for Single Phase Full Wave Actuation 

22 Single Phase Stator Winding 

23 Reflux Capacitor 
5 H Hall device 



[Translation done . ] 
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